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Prior to aur work, only 16 polyclad flatworms had been recorded from the entire Great Barrier 
Reef. In the past, these delicate worms proved difficult to collect and virtually impossible to 
fix, Since 1989, we have documented 134 species of polyclads (over 90% new) fram two 
locations in the southern Great Barrier Reef. These results indicate that the biodiversity of 
tropical marine polyclads is much greater than was previnusly thought. C} Platyhelminthes, 
Polycladida, flaworm, colour pattern, biodiversity, Australia, Great Barrier Reef. 
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Manne polyclad flatworms (Platyhelminthes, 
Polycladida) are olten regarded as conspicuous 
inhabitants of uupical reefs yet surprisingly little 
is known about either their biology or diversity. 
Tropical polyclads are known as pests of oysters 
(Stead, 1907) and giant clams (Newman, et al, 
1993), associates of soft corals (Cannon, 1990), 
britticstars (Cannon & Grygier, 1991), molluscs, 
crustaceans, echinoderms and corals (sce Prrd- 
hou, 1985). Less than 20 studies have considered 
Australian polyclads (e.g. Hyman, 1959; Prud- 
hoe, 1977, 1982: Cannon, 1990; Cannon & New- 
man, 1993) and only l6 species are recorded from 
the Great Barrier Reef (GBR)(Haswell, 1907; 
Prudhoe, 1985; Cannon & Newman, 1993; New- 
manctal., 1994)—and of these specics, only two 
have been described since 1907. 

The diversity of tropical polyclads is poorly 
understood for a variety of reasons. Firstly, many 
descriptions arc based on single, immature, 
preserved specimens or even only on water 
colour illustrations. Secondly, polyclads are rare- 
ly collected intact since they tend to fall apart 
when stressed and as a consequence they are 
inadequately represented in muscum collections. 
Furthermorc, scldom have their colour pattems 
heen adequately recorded. Finally, the habitats 
and hiology of these flatworms are poorly known. 

The colourful pseudocerotid polycluds have 
been previously identified on the basis of their 
colour pattem (Hyman, 1954, 1959; Prudhoe, 
1985, 1989) and confusion has arisen over the 
reliability of this for species descriptions. Ac- 
cording to Prudhoe (1985) colour and markings 
are the only means by which pseudocerotids can 
be identified (although this was often poorly 
recorded), Conversely, Faubel (1983, 1984) 


maintained that the comparative morphology of 
the reproductive system was an essential too! for 
species diagnosis for turbellarians. Serial 
reconstruction of the male and female reproduc- 
live structures is time consuming and has not been 
consisiently used for species descriptions- 


POLYCLADS PRESENT 


We collected polyclads by hand from under 
coral rubble ut the reef crest and under ledges 
from the reef slope at Heron and One Tree ls 
lands, southem GBR, from 1989 to 1993. All 
species were examined live before fixation and 
their colour patterns recorded photographically 
cither in situ or in the laboratory. 

Our study of tropical polyclads has been greatly 
enhanced by the development of a new fixation 
technique which ensures animals are preserved 
flat, intact and retain their colour patterns (New- 
man & Cannon, in press). Over 800 specimens 
(wholemounts and scrial sections) with colour 
transparencies are lodged at the Queensland 
Muscum. For species descriptions we have relied 
on examination of morphological characters of 
living animals, colour pattem and on reconstruc- 
tion of the reproductive anatomy from low- 
gitudinal serial sections of mature animals, 

To date, 134 species belonging to 6 families 
(Suborders Acotylea and Cotylea) of marine 
polyclads have been collected from the southern 
Great Barricr Reef (GBR). We considered 123 
specics (over 90%) to be new (Table 1) with two 
new genera and one new family. 

Companion of collecting data showcd that the 
number of species collected per sampling trip did 
not diminish with time. Overall, 1.3 to 3.0 species 
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TABLE 1. Summary of polyclads collected from 
Heron and One Tree Islands. 
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were collected per sampling day and the number 
of new species collected per sampling day ranged 
from 0.4 to 2.2 (Table 2). The cumulative total of 
new species also rose steadily with each trip and 
this number is predicted to continue 10 increase 
with time by the curve (Fig. 1). These results 
indicate that more new species can be expected 
be found from the southem GBR (Fig. 1). Inter- 
estingly, all of the previously known species were 
collected during the first sampling trip and 
remained virtually constant over time. 

The most diverse and abundant polyclads from 
the southern GBR belong to the Pseudocerotidae, 
which are generally the most flamboyantly 
coloured flatworms. The Euryleptidae were the 
second most diverse family: these worms were 
also found to be flamboyantly coloured, often 
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FIG. 1. Cumulative totals of known and ‘new’ species 
from Heron and One Tree Islands (1989-1993). 


possessing similar colour patterns to the pseudo- 
cerotids (Fig. 2). The Planoceridae were the most 
abundant group of acotyleans: these polyclads 
were generally cryptic, avoiding sunlight and 
consequently were more difficult to find. 

Colour documentation of living flatworms has 
proven critical to the study of tropical polyclads. 
Results showed that similar colour patterns oc- 
curred in: (1) different families, viz, Pseudo- 
cerotidae and Euryleptidae (Fig. 2 A,B); (2) in 
different genera, viz., Pseudoceros and Pseudo- 
biceros (Fig. 2 C,D); and (3) two genera where 
the pattern is the same but the colour is reversed 
Pseudoceros and Pseudobiceros (Fig. 2 E,F). 

Field observations showed that the most com- 
mon pelyclads, the pscudocerotids, were found 
feeding ona variety of colonial ascidians evident- 
ly showing nonspecificity in their diet. During 
feeding, pseudocerotids expand the folds of their 
highly ruffled pharynx into the individual zooids 
of colonial ascidians. Worms collected under 
boulders at the reef crest often left fecding scars 
when they were removed from their prey and one 
species was consistently collected from within 
the test of its prey, an ascidian. Pseudocerotids 
did not feed in aquaria and further study of 
preferences may be hampered by the difficulty in 
keeping ascidians healthy in aquaria. No other 
prey was observed being consumed although 


TABLE 2. Summary of collecting data from Heron and One Tree Islands. 
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these polyclads were also found on sponges and POLYCLADS FUTURE 

coralline algae. Callioplanids, however, were 

found on several occasions in the field with a Despite their relatively large size (average of 
small intact gastropods, Turbo perspeciosus 20-50mm) and their conspicuous and flamboyant 
(Iredale, 1929), in their pharynx or digestive tract. colour patterns, polyclads were poorly repre- 


FIG. 2. Colour variation in cotyleans, Between families: A, Pseudocerotidae, B, Euryleptidae. Between genera: 
C, Pseudoceros sp.; D, Pseudobiceros. Colour reversal between genera: E, Pseudoceros sp., F, Pseudobiceros 
kancockanus (Collingwood, 1876). 
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sented from tropical waters of the GBR (Prudhoe, 
1985; Cannon & Newman, 1993; Newman et al., 
1994). Clearly any inference that the small num- 
ber of currently described species indicates low 
polyclad diversity in these tropical waters is 
wrong. Our results have shown that the flatworm 
fauna is extremely diverse at Heron and One Tree 
Islands and over 90% of the animals collected 
have not been described. This is the highest diver- 
sity for these worms recorded for onc location in 
the world. Furthermore, the notion that these 
marine invertebrates may be rare and difficult to 
find has been proven false by our demonstrated 
success in collecting. 


Examination of liye animals has provided the 
opportunity to document new morphological 
characters such as pharynx shape and size, mar- 
ginal tentacle shape and marginal and cerebral 
eye arrangement. As a consequence, these new 
taxonomic characters are being used to redescribe 
known species, describe new species and desig- 
nate new genera, 


The improved fixation techniques and the use 
of colour photography and field observations on 
live animals has enabled us to recognise new 
characters, which, together with reconstruction of 
the reproductive anatomy, will enable new taxa 
to be described. 


We have shown, for example, that the same 
colour patiern can occur in different genera and 
even in different families. Colours have also been 
found reversed between different genera. These 
results show that colour pattern cannot reliably be 
used to differentiate genera or families. Whether 
colour pattem alone can be used to separate 
species remains unanswered without further 
study and comparisons made of the reproductive 
structures. 


The biological significance of flamboyant 
colours in polyclads may be related to the toxicity 
of these worms. Several polyclads are reported to 
contain toxins such as tetrodotoxin (Halstead, 
1978; Miyazawa et al., 1986; Flowers, pers, 
comm.). Further studies are needed on chemical 
defence in polyclads in order to determine which 
groups are toxic, Certainly. some pseudocerotids 
are known to mimic toxic opisthobranch mol- 
luscs (Brunckhorst, 1988: Gosliner & Behrens. 
1990: Newman et al., 1994). 


The true diversity of tropical marine polyctacs 
is now just being recognised, Increased aware- 
ness of polyclad diversity is related to new fixa- 
tion techniques, accessibility to the reef, and 
recognition of the imporiance of live study and 
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photography to determine habits, habitus and 
habitats, 
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